Study Objectives: Emergency point-of-care ultrasound (POCUS) performed by non-physician out-of-hospital providers has shown promise in limited applications but is not widely utilized. No studies have examined the use of critical care ultrasound (US) by non-physician out-of-hospital providers in the out-of-hospital setting. Our objective was to evaluate whether critical care US performed by out-of-hospital providers can clarify the cause of symptoms or change management.
Study Objectives: Appendicitis is the most common surgical emergency in children and a leading cause of surgery in all patients. Guidelines call for 2-dimensional (2D) ultrasound (US) as the first-line imaging test in pediatric patients with suspected appendicitis, but US is often nondiagnostic, leading to CT. Advantages of CT include its large field of view (FOV) and oriented 3-dimensional (3D) volume imaging, which contribute to diagnostic confidence and the ability to exclude appendicitis or identify complications. 2DUS lacks these advantages due to selective planar sampling from a 3D region. 3DUS volume imaging might improve appendicitis diagnostic accuracy and confidence. We have developed a system for oriented 3DUS volume imaging by augmentation of existing 2DUS machines and transducers. We hypothesized that 3DUS volume imaging of the right lower quadrant (RLQ) would be rapid to perform, visualize a large FOV, and identify appendicitis and complications.
Methods: Following informed consent, a convenience sample of patients undergoing evaluation for suspected appendicitis in the emergency department (ED) at a tertiary care medical center was enrolled. The study was approved by the institutional review board and registered with ClinicalTrials.gov. Patients undergoing imaging (2DUS, CT) for suspected appendicitis were identified prospectively by the research team. Clinical care proceeded unchanged. Research 3DUS was performed with the experimental system by an emergency physician, who was not explicitly blinded to other clinical imaging results at the time of 3DUS acquisition. B mode 2D source images were obtained using the research device and transformed to 3D volumes using a pixel-based reconstruction algorithm. 3DUS acquisition and reconstruction times were automatically logged by software and compared with times for clinical imaging. 3DUS FOV was quantified by sweep arc and volume for one subject. Final diagnosis was determined by pathology where available and by chart review and follow-up when surgery was not performed.
Results: Between October 12, 2015 and March 21, 2017, 20 subjects were enrolled. The mean age was 11.6 years (range 4.6-30.4). A final diagnosis of appendicitis was made in 5 of 20 patients (25%). All imaging diagnoses of appendicitis were confirmed with surgery and pathologic findings.
The mean time required for clinical 2DUS was 41 minutes (SD 21; range 7-93). The mean time required for clinical CT was 22 minutes (SD 7; . Using a curved array transducer and an imaging depth of 78mm, mean 3DUS acquisition and reconstruction times were 10.3 seconds (SD 2.0, range 6.7-12.7) and 14.5 seconds (SD 1.6, range 12.5-16.8), respectively. Mean 3DUS FOV was 78.8 degrees (SD 13.5, ) and mean volume 495ml (SD 83, ). 3DUS identified 2 complications of appendicitis, including appendiceal abscess and appendicitis with multiple appendicoliths (figure).
Conclusions: 3DUS volume imaging of the right lower quadrant was feasible, rapid to perform, provided a large FOV, and identified appendicitis complications in selected patients. Future studies should study the diagnostic performance in a prospective consecutive patient sample with blinding. Study Objectives: Transesophageal echocardiography (TEE) is used in the emergency department to guide resuscitative efforts during cardiac arrest. Insertion of a TEE transducer requires manual skill and experience, yet in some residency training centers cardiac arrest is not a common entity and some physicians may lack the means to sufficiently acquire the manual skills to perform TEE in clinical practice. For other infrequently performed life-saving procedural skills there are mannequins, tissue models, or other simulations that allow physicians to obtain sufficient training in a laboratory setting, yet there is currently no model that adequately simulates TEE transducer insertion. The aim of this study is to evaluate the feasibility and efficacy of using a brief training session to teach novice TEE users to properly insert a TEE transducer using a cadaver model.
Methods: A convenience sample of emergency medicine residents was enrolled during an annual single-day procedure education workshop using cadavers as tissue models. A pre-test was used to determine prior knowledge, experience and confidence level regarding TEE. Participants then attended a brief didactic and hands-on education session on TEE insertion methods. All participants were allowed to practice inserting the TEE transducer until they felt comfortable with the procedure and were able to pass an objective assessment of their technical skill. After the educational session, participants completed a post-test. Wilcoxon sign-rank tests were used to compare pre-and post-tests and linear regression analysis was performed between training level and test results.
Results: Twenty-five residents participated in the procedure course. Level of training included PGY-1 (42%), PGY-2 (37%), PGY-3 (21%) Mean test scores increased from the pre-test (6.2 out of 10, SD¼1.6) to the post-test (8.7 out of 10, SD¼1.0) (p<0.001). Confidence levels increased after the training session in TEE insertion, identification of anatomy with TEE, and using TEE to guide resuscitation (p0.001 for all 3). There was no relationship between training level and the change in test scores nor confidence levels in TEE insertion, identification of anatomy with TEE, and using TEE to guide resuscitation.
Conclusions: The training session, using cadavers as a tissue model, was feasible and may be an effective method of improving knowledge, confidence and technical skill in TEE insertion among novices. Study Objectives: The assessment of volume responsiveness and fluid resuscitation endpoints in emergency department (ED) sepsis patients remains a hotly contested issue with no easily applicable, validated approach. Preliminary studies demonstrate that changes in carotid blood flow with fluid challenge seem to correspond with other indicators of intravascular volume status. This study aims to evaluate the relationship between change in peak carotid flow time (DCFT) after fluid challenge with the Cheetah Starling non-invasive cardiac output management system's (NICOM) assessment of predicted volume responsiveness in ED sepsis patients.
Methods: A retrospective chart review of ED sepsis alert patients was conducted and patients were included in the study if they had both CFT ultrasound and Cheetah NICOM assessment of volume responsiveness. Additionally, adequate CFT ultrasound images had to be stored in our US archival system for patients to be included in our analysis. A convenience sample of 23 out of a total of 363 sepsis alert patients who were treated in our ED between March 2017 and March 2018 were included. Percent DCFT with passive leg raise or 250 mL fluid bolus was assessed immediately after the patient received an initial 2 L resuscitative fluid bolus. This was compared to Cheetah NICOM evaluation of predicted fluid responsiveness (defined as >10% increase in stroke volume index (SVI) with fluid challenge) that was evaluated simultaneously to CFT.
Results: 34.7% (n¼8) of the 23 patients included in the study were determined to be volume responsive by Cheetah NICOM. Cheetah NICOM assessment of volume responsiveness was in agreement with CFT prediction in 87% patients (n¼20). All 3 of the patients in whom CFT assessment of volume responsiveness was not in accordance with the Cheetah NICOM result were volume responsive per Cheetah assessment.
Patients found to be volume responsive by CCFT had a significantly greater mean percent change in CCFT (M¼15.8, SD¼5.2, n¼5) compared to patients who were not volume responsive by CCFT (M¼-1.1, SD¼5.5, n¼18), t(21)¼-6.11, p < 0.0001. A Wilcoxon 2-sample test was used to compare the same 2 groups on Cheetah percent change in SVI and the distribution differed significantly (p¼0.0205). The median percent change in SVI in the 18 non-volume responsive patients (per CFT prediction) was 3, whereas the median in the group of 5 volume responsive patients was 15.
Patients were also grouped based on whether or not they were volume responsive according to Cheetah. Patients predicted to be volume responsive by Cheetah had a significantly greater mean percent change in CCFT (M¼8.9, SD¼11.1, n¼8) compared to those who were not volume responsive according to Cheetah (M¼-0.7, SD¼5.3, n¼15), t(8.73)¼-2.32, p¼0.0465. When compared to the gold standard of Cheetah, the specificity of CFT in detecting fluid non-responsiveness was 100% and sensitivity was 62.5% in our small sample.
Conclusions: Preliminary evaluation of Cheetah NICOM DSVI in relation to DCFT in ED sepsis alert patients suggests CFT may be a valid modality for evaluation and reassessment of fluid responsiveness. More data is needed to establish statistical significance and better delineate parameters by which CFT predicts fluid responsiveness.
Intern Ultrasound Shifts: A Novel Way to Increase Ultrasound Early in Residency
Gupta N, Le T, Stone J/Einstein Medical Center, Philadelphia, PA Study Objectives: The utility of point-of-care ultrasound (POCUS) has been well established. With the benefits of portability, speed, cost, and lack of radiation, POCUS has become an attractive mode of evaluation of the emergency patient. The American College of Emergency Physicians guidelines recommend at least 2 weeks of ultrasound training during the intern year with continued training throughout residency. However, this is not always feasible in certain emergency residency programs. In these programs, dedicated ultrasound shifts scattered throughout the PGY 1 year can help supplement US education with minimal alterations in the academic calendar.
We aimed to assess whether the introduction of dedicated ultrasound shifts during the PGY1 year would significantly increase POCUS by residents at our emergency medicine residency program.
Methods: This was a retrospective analysis of ultrasound usage done during the PGY-1 year at Einstein Medical Center, which is home to a 4-year emergency medicine residency program. Currently there is no dedicated ultrasound training in the PGY-1 year. For the class of 2019, the interns were given 6 dedicated ultrasound shifts throughout the year. These shifts were 8 hours each and took the place of a regularly scheduled emergency department shift. Using an online database, the number of ultrasounds done during that year were tallied and compared to the previous 5 classes.
Results: There was a significant increase in POCUS done by our PGY1 residents after introduction of dedicated ultrasound shifts. The average number of ultrasounds done during the PGY1 year was 111. This was significantly more than the previous class which averaged 30 per year as well as the previous 4 years. The average number of ultrasounds done during the previous 5 years were: Class of 2014 (3.2), Class of 2015 (6), Class of 2016 (13.4), Class of 2017 (24), and class of 2018 (30).
Conclusions: Dedicated ultrasound shifts can help increase the number of ultrasounds done in the PGY-1 year without significant changes to the academic calendar. The introduction of only 6 shifts increased the number of ultrasounds significantly by almost 4 fold when compared to the year previously. The use of dedicated ultrasound shifts should be incorporated into all emergency medicine residency programs in which there is no dedicated time to ultrasound education in the intern year. Ultrasound shifts can also be introduced into the curriculum for senior residents to reinforce ultrasound skills in the latter years of residency. Study Objective: Dengue is a mosquito borne viral illness caused by the transmission through Aedes aegypti mosquito. Clinical spectrum of the dengue flavivirus include dengue fever (DF), dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). Ultrasound may be an alternative tool in the management of dengue in developing nations as a prognostic indicator of disease severity and as a less invasive means of monitoring for plasma leakage.
The goal of this study is to assess the role of point-of-care ultrasound in early diagnosis, severity stratification and prognostication of dengue fever against the serological tests in the patients presenting to a tertiary care center in India.
Methods: This was a prospective observational study of patients presenting to the emergency department (ED) between between July 2017 and December 2017. We included those patients presenting with complaints and clinical findings pertaining to dengue fever. Using a standardized data abstraction form using a chart review, we collected information about patient demographics, clinical features suggestive of dengue fever, dengue serology, dengue severity, point-of-care chest and abdomen
